Ticagrelor inhibits adenosine uptake in vitro and enhances adenosine-mediated hyperemia responses in a canine model.
A routine secondary pharmacology screen indicated that reversibly binding oral P2Y(12) receptor antagonist ticagrelor could inhibit adenosine uptake in human erythrocytes, suggesting that ticagrelor may potentiate adenosine-mediated responses in vivo. The aim of this study was to further characterize the adenosine uptake inhibition in vitro and study possible physiological consequences of adenosine uptake inhibition by ticagrelor in an anesthetized dog model of coronary blood flow compared to dipyridamole. We measured [2-3H]adenosine uptake in purified human erythrocytes and several cell lines in the presence of ticagrelor or the known uptake inhibitor dipyridamole as a comparator. Using an open-chest dog model (beagles), we measured the left anterior descending (LAD) coronary artery blood flow during reactive hyperemia after 1 minute occlusion or intracoronary infusion of adenosine before and after administration of vehicle, ticagrelor, or dipyridamole (each n = 8). Ticagrelor concentration-dependently inhibited adenosine uptake in human erythrocytes and in cell lines of rat, canine, or human origin. In the dog model, ticagrelor and dipyridamole dose-dependently augmented reactive hyperemia after LAD occlusion, as assessed by percentage repayment of flow debt relative to control (both Ps < .05). Ticagrelor and dipyridamole also dose-dependently augmented intracoronary adenosine-induced increases in LAD blood flow relative to control (both Ps < .05). Ticagrelor inhibits adenosine uptake in vitro and subsequently augments cardiac blood flow in a canine model of reactive hypoxia- or adenosine-induced blood flow increases. These findings suggest that ticagrelor may have additional benefits in patients with acute coronary syndrome beyond inhibition of platelet aggregation.